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■ 'o *&M M (.mte so « 8 Etoim, <2) s««S! aiopiio. o) Ai^g (4} co 

f i C70S 0 HS^.visi aiiis 10 t ■ 1 qoiBip a! mm ?«SQ. qoios 

2i ,a2 I/O H^'!;Ai(S0)fet tHq.9 «&W|AK38>Si 0|s;£2; SjqgiS HAin"« A-gqoi crmm? 

5! CPU(48;b y|qa HSAi|Aii39} 3; ■ ;0 A| < I S^;Ai?Pfl | I/O 

ss asos msmsm oioi ssmoi. ois a** cpu«s> s >/o =a«iAj<5O)2?08 w\im b&#.q. 

a^ 5?x|fe , X Oi?|g iai I/O SS*^(SO)«( S^SP. »IOj7!fe- SiOi §tS|fi| 

a Sf^ejS l ' :2^ -« " <H v( ^ » . f j0 ,T _ j (53 f , 1L 

' ^ ' ' *• i r q _ > r , ^ 

^ v . s. r , 

i 1lt m SMiz :2¥;S| OjiriH I- " - ClAig 220;:^a. ± l? { l] i^O^f OiiOiq 

ami -.2- : . Aii&Pie. siqd *d2i. eiqv ^2l?l §■;; mi a jci «s;i SfSi'i!F- a 

i Bfa vcc(+5v ocj 2}a. axj yasj 3?w ya°s =?agq cshctos 

e: P00/R0I Hj« Aigsio; m WVI a2isi tiiOiEi 4=21 eiPJS .--^ ; oi ^ <y?j£i Hjg-.ij 
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§ A»#8fe m mm eeim&mM mbzsm &mQ. mm &n oi» m *\sw $ 
aji(si)fe ssseKsntry) an imm m mm is his oioias sawAf m±oi*q. 

c - - / Jl C T ' ' > - 1 ^ ' II *. ^ ' \ Jl °! b 

(cost)g £UAiq?Uq g»S01; gl ^tfcatufOOii S?» q^SP) *Q. 

£ S * ' * U ^ i 1 <~ ! I" 7iS?} S!(52)S -?tiiftCi. 

v ji >> aiqs 5; ' 13 U^g / qs t i ' I a ^qqq osqs2 - , A;«qq - 

I < 0|2| -I i ?mS ?80fig I I QAM Z± :SVS83) q ( - 

51 5fSA|?|fe« AfgHfe *m06 2|g! CO-ROM E8KHS 
^ i - qii ,ui A = f .-.-M " -I - CO c < > 5 -iiqo V/^qiqq » 

s; SAisi - < i i ^ qi*i \ h- i - < £ I >i - CL _ s _ qg ; . a .. xiiqq 
q. 

US£f aoj, CPU(48) = S ?l#SQtOti S SJ5!*! DATA fcfli. ADDRESS CONTROL Bji2} gjs Q 

42! t ^ I 0;g 3 H Hi^q Ssi?i»i >< It - ^I'L qqq?l - M H * 

CP«i<l8}fe glBiSUOi 9506 1 i i3ci m\ , r 30650SI iq t u Cor E ,.)0il S|^f 

£ f J t- 0; 303?fie - * jr „ gJBiAS S £q . IU 0ig.?rs2? = gjSfi 30388SX2! 

t?5J0!q. 80376F IS-HiE EE?: OlUci 32-tljff; SEOiiAi qgK:-iiri Ci? j-OjiAi B03yoSX2: qOi 

sio q:.; cro qM>.qqq ooiiiiqeq a :q---- oom; ytt-'i '-'UKii;. uis of --=r; ■ e acq 

(ftafiina)O! SIMIOIggq, 

e CPU(48)5| «!I 101. « S S*l SI!2?j(4S)0j| Xigg XijOJ ^^ii^SJOi, ^ 

i S , ;i ^ ' i! I ' U H^ 1 ! i i t, 

Ssr^! s;g li^f-tq. mom Q*m m>»\ ^3ii£0i0i. B&m x\ -iJ.fi 7jfi Aiaf. o;r ; .i?t sijcn 

'dS 2J I >l_ 'M- M» • :: s?fs:5; 4 1110; v|» ~>i<i ss;si 4 

! ' t -I ■ - t i , ■ , A ii 

OL > ' C ! ^Aiifti a g|oi!Ai u 1 ;pi ^a;:- >i ' xiiOl ^xi(?G;S! ',:i - z „ j 
- d£§ " J£ I/O :\YeA;iA1(S0;S; l'H|A! OiOS! ;SS?I 5!«iiH iiiSS ti; +r-^l y;«il^ 

AjSS^ti q^SfalOi QA^iOi! i if Ai2J j \> {( i l| 1 i I CJSSSS > v^;-. 

A ^ " liiOi :v;.:" ^ I s; s?. , Sii^OjA. ^ i |]j Biq2 <>AJ 3! 

SSiSe yjqs - ^j;;;:^ j „ aigg 0ilJ i SI ^ ; .; Afgxioi; 

?m AiiOi a V A ^t.f e|SH AiAiElfe taiQi ^'0:. iyXi< !2) A^0;i [ 4 ' El '!0H- I - U-'l «I3a: 

XilOl tfSSffc SI S}0)>H. « SARAtOI 38AI8 WSSt 9X|0IW qxigg ojaag! CJiOl 

sisae *m ui a..- ^ , 1 , > „ 5 x,o £¥Ri i 

oiDixi x; a! Aiooi! i£}i?j. Aig<a§s=i ti!ci.s. a a ::• y^sr- o;o; ^s;A'SAiiAi«i a-si 

y;!KJ aO;Ci X|S0j 1 ! 0i2^i?; siAag, £31^:01^ M iM a.. , v a.. AjgfAjo^iii i d H 9icj2 

i , ~ 1 ^ ( ? , - >i , 

* '*•' {* -. a 'a: n;qo ai^o: -a ^otsfe - f?Jli f - ii*ii;fc ^»"- a;i« sm j> h 

aiois ai «t3 & - 1 -?it 

if! a 9*1(30) aasife ^h^sj mzimn e 4«! sAiaoi sq. e <ii ssms. ??R23 ss^ 

Rf i ! t | 2qs i| _ r ik j j(c j , in i 

(A0C/0AC/C0DEC)(59)g Sg£tq. 



1 L_ «1- JUS. dJSSf SP2 «' h i ¥■ 

V 2P9. ci£J SSi t'SS IvS 43i4aHs; SAiiAiS. fir HipSoi! IJjoii a! Ai £!■>!. ^^ii!2 4-6J;'i(!0) 

■- ?-lti ftl^spioil sgAi Rr tijq.s. ais§ fe'^AieiQ. fif' uiqs {is-, a ^oioj; s ?.tq-fi a;;- : 
aoi. 88! &' »S F 3t«!q(l EB3 le Type cos*:*> «t -I I <U . -'i M-^ f 

Sq.9. A0C/0AC/C00£C(S9) § ^3|£! fS rftef 5ig g 30i! o W DSP(6!)2f BSJgiq. 

A0C/0AC/000r:CiS0}fe ( c £ [jj, £ L , r ! L -~ „|, qX|S U '! ! 0fWS3 I i )M 

° : - k ! t /ii • . . 

qq iiaiv o-jd i 51 i iiq(39)S- mmoii 

■/a- ?iqq!0ii ci v xtxio!; r q ,q ' a . . a i ai _ z < <- sqa q?j & ajs 

g Si^A!:;i.^s.«.! qc!2 At^Aiqig^qq cqia uioiqa g;^ jisiq qf.is.ioi ^Ai£iq. 0i£ qs-, ^ 

i* . 1 K 

M ^ - i l4 f "A i I 

l HHWiM A0C/eAC/CO:)EC(5S)b aei^^ ^OiS^EiAKCrystal Serai coftductor)0ii SjoH »|5£i 

fe uic e)i , l ?g? q-: ;::a.^ r 7(,h. a. - - - 

qteSJ tAiqiiiattemiatorqs q& *<^e qui*>q. or-:-;- 5! q 
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S 8H42| CHS E5| *H«a*sWa custom logic chip)LM S&SQ. £ 50Q SAIS U& &0j. B| 

Mv i'l 1 ' = "<l . )1 J| ^ ho'.) f,!Vr= f !>t,n ' !«-V h: M 

^ % I i 

(9SP) (Sti. dsp 8isgK?s>. ' « ¥83 qsq{60. 81 > . qs-H£i§ I t> K8J) <>iqq<' §q 

! " i E <> =i - 

- ! ! LljC q ! Li i M i 1 < XHOPI). iSL « IIP - 1^61 Of i 

f »i JI i XiiOP|i78)£ ~ -ql A|a^ >|2 < gs j^-m ^ Aim . V , bjo; Ljg >>, 
fe b|P2 MSA1 fl 1 . i .^lL 

system' m^fe oi si jm Aiii B8aai(4S)«t s^ailiq. 6 j|2| ?tfe» a\^\?\ 

svsif.M' - gqmq. o;&q (ziq *jq ^ -! f j ; ejHi'ii/.KGGj . qc s v 

oi^i (so) . co - m«i >^ n ~ci 7 ) ossmm mw\M&)in mt>a><nm<a i- 

W\U. 'h«-l 
DATA" Uli. ADDRESS Ufi. CONTROL ' Hfi)f 4» 2JQ. 

s ?i& sojoii & &fe(3 Hiss aoi. biqa/BiiHes «oi?i(78)fc system ufig sioiWN. system mi 

01; ■- i 1 v. , |<- » .< I i| , 

"i o-?!!,^- £q Enyej wq*KM ! ' 

f i " tui? (! ; ::;■ s,v u i o; «H»q 1 - q ^ < - qqqq 

silSOii. qqs tiiLi.9 qojqq eqii c-i siisq q^e* :>;qo; qqq qqqzn? :-vsqM aji 

qoi;q qg *ss S?£q. BiQg/wsei xtoptos)*? g|si»i usqs? l;.->.«,>;;o| isoiats 

ii*' f< t rah(ORAK) M 5 iM fi 'IM 1 - M qqa r _r q.x; 
8 gSWgiCI. Miqs/ililSai «0l?|(?8)fe SE2f CPU(40; i\ ■ S;F.i3;iO! | siofeq. 

biqs H^*iiAi(39)fe sqg^AiODs^q % ^Pixjq o^sa *ej mqs d«(FULL screen a pi 
F!# qqqqq. full screen- oiiJiXifc oiqqq qqs.sq sq^vqq s oqrqsq Zsq'.iqqq 
<! Pip o;qsvj -■ <•: yiqo m% g i^>«] ciqqsq njr sl =s H t 1 i j H£A);q(39) 
oil 2|3H q v , t E«r . q; - _ i ^ it 

m AlilOII StSH gfjyg! lUfll^g b|L 9^°«f qS,/ 3J " f " ^ ~ ^ » 

nips «sv.ii^(33)b sk; co Eq oc«(5.q g-^F.i co qo;q • qc; q q°oq cd qqqi 

q; i x.n 1 f.^ ' ij f q ^ co qj; q ^tG2£ ei^qs qsi, ss co, tnui co sa 
s sq • c : /: ! q * i osp(snq isoo n A sq 2-«o s ~~ fax y - * 
q iii c " f 1 _c < t i s 

9S§ A;s-;o;q. o;g ^sh Aigq sifiiBijoii a o;iSc;.5;:Oiq:?i q^(a PP e 3: - 3 r,cc;g S;qqq^ co qo-q 
;54)2£^q t-ioiq o;qg .';r:f.qtci. sham w;q ti;qqo;iq ;;iaq s qo;q qqa qq^?; jj^spj; £ 
S5E|?| OijgOii. 3HAi Xi|0|?l(64)fe iii^ D|0|3£S£A||A|(48)0« CHg? A|iH ^fe-g gf^Ajgjq. 

*^ S 3I)S?£| FULL SCftEEH Ujqa iJSl «f6j5Q. FULL SCREEN 

s:q? y o q i q q 3 ( «s> ^ » ' ' • ? - 

qq;s9?s :c- : - : qq;sqs hsyhc - ? vsvmc - qqqn;g ; a e is^y. q- «g 

^ - 1 ' . 1 H i * c f q i q 

BSA-iqos)^ qqvjq ■ saqqi q& tiic;oqo-; ,q;i >-k->}m sq. --u ^q(<i : 
\i > ?q pi ; - * ) > J i >. 

S!-^ SJ efoig! S|£(85)fe (OiSf ?l*E(te WS} 48 SI gPIS AfSS|D|. pipoij CDS? ?!5 
o; a Mi e f M = i ^ 'z i 1 "! tit I 3Si!i q^qsi® qi I r : q j l;o;e;; i, >, 

» i2S q® gqE* fiiiSij S?i(::-i-.i-;c. synchronous; ?j CiqiS XijOiq (fJO} 01- <M> V-ki^S.) qq«?- 

^qa;U. o;q qqq q£ SiS{84>06 '-v : q; qqq tiiqo qasqa qgqq I5 ,734 sr, 2 ^3 i;-qi 
; q ••: v-zqh.=.ss iock^ ioopi.q 7iS qq°s SS«;Hqq qq^Fi. qq S^; qqsq Ui.ViJi q 
qq Siftqe qsqqq iqgfi85;qq) 3^ xi-of iv5P!(vC0)2i qqo; qq, vcoq ; qqq Eq zqqn; *? 
, ■ v ^ < > , ^ , l / 

«l 1 g| 2 ««t» ?l2!(vert!ca}- blanking interval. VSi) q2K<80, 81)fe NTSC 2s 
;o 0! } i" ■ . s qq qq z I qs; - q : q f tiic.fq a-Is? qc;q.q 

± q)|=ii - » Mi ratios), qq qq. jyq q^Ajq --t ^qq >• i «st < s 
■q q qq i qq* I i % qqs'q , rq. f ^-r _z q: q'M M <^ q 

q«; qsii ; ygt Qmwm ?J«i full scbeen qs «)qa =fV^ ?ss?;l;, /; 2 vet q : ,=i 
ii q k» ?■;?■ \q ^q.q qqEsqy •: q qq r 5, r;.. q~ qil«; sn; q)iq v 3. 
1 is s ; qas^oi. aiqs §2 ajfls) ®?j dr«((4S / Hi Mi E 'dwiw im 

sq v_> q c q^g , - vPi £i ;§:j ^ ^ ? . j a , « ^„ , M , , M ^.^^ A;« 0i ^ 
-qqj qq Ai-gAiOii^i 3?fti^>iu :Ci'qq?s-q ?;qshi qsij vk; qqq(so. 6i;g su.i q-- sqq Afgq 
ts;- ❖ MCI. 

H fa s & Sfcd. < a aa;iii£ >;s as* -u^ aiqs qac ( J ^q mqs 

! ) iif 25-30!=ihJ --j A/0 Soii Si SiOi! F, q C!S /t gJ ^ -q ! -' y£i 3?. 

('< i >qi.,i 1 i ^. r 'i » 

1/4iOo3rtsr? I > 6\ ^ 'qq< ^ IN qog i,ah, -j 1^. IffiS qs;; i J< i?air,a) 
xi soil 2?£|fe si!E£!fe aiswy. 'AfSXIffil Sj*f 

v.?y; ! (sc«.ipr.t83j~ qaq(82)08 etas S^gfe q«g aiqs dSP *e-iaa. pip B|qs am m 
oi^g te ^ \q i qq qos qzqjiq. i qiq p,c n \ q«« he s i vq to >3> 

AM 45) °£ JJASq. 

;oiq q^iis; qss) dram wi(88)fe OfiAMS xigJoife «i sag? qas ys. Siqi2i|0ii m. 
%3.®H 6> .Si- ^gg?q. ORAM «iq7iio;qq scq wqa HSA-iqos; ?iss oram ^i^oii qs> aqffi 
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mm. BIQ2 » 0)7|(60) fc 7!S igg 906*1**401. i3««g(83)fc s "SSfl Jfeq. 

«W2 «oi?l(60)fe. qg-sg 38 Biqa efjaq(86)esi §§fg $<g 0RAM{4S>ss*Ei naisi & pip 

OHHAig aH££|eiQl&<fasierUing}f*a. i?,8i. Bfqst A80i?i(80)fe DRAH(45)0i: Ai 0|qx|q qx|§i 
qqiiai represent is»)g g?0!Af. j»g?Oil -iUq Sj^ OIBjXSg PJ xCjfPf.; S Eplgq [Mi 'if > »a) &K>" 
i>\Q9. Ag«?K60)& gqq Ai-P.iOii ;;j;sq{88!e 'JiielS'S-l/.;. PIP OiOiqq qq»: » A-iaj 

woxwmM mm. mm m?\m) i mas mwmtr was/mssi'viowo 

8) on tig? oi s\m &m\M q fe'Aiis! isgg aoiq. 

qg-sg ai3q(8B}fe HiP2 jfiopuews^q ass. ngi. s^crgbj sag- 4dsa. 35 °j qois 

q.'C t-.L g;=| ^^{MSVKC. w>l< atlCr*- > ^ ^ , 0 j I qq| qq H i88> £ 

qq ?iss f ~* Bfqs " >!" <i*i'i if i I i 3 J i i ' ; uiaa r i -i h ^ 

P2 OAC) § ' GCil S»^q UiPS ££A||A|(38)£ BiCio «| C 

4*1 0! I L' DACfe >U 'IM/l f 13 I q 1 ^ ><>M )J -| - t q - 

- ^ <>q RSg „zZ «NJi (Jiq2 OACq 4 £ q„ 1 s/'fij? P.PP, *i * , J, 

c"! c i'.aiz t^- rii qqq mi 'q< siSii up;; o,-^ ^_ , - 

(85)«s.-r-q .vigq qqqiq hsvnc. vsviiCsi- qqqq. tun*. .qo-qt804>j figs gffiss^ nisc> 

. v . l M > > - 

<~>q<Pb qgj its ; ?jqqqq;88}q 1 I 1 P Si atiiq i| i jq_, q ! j 

g vqq •; qsq J n -S n 4^4 ^qqqq *. j|4 i , g . - qiqu *iSq]:i. 
' *' SHOIOfW. NTSC/PAL 2!3iG|(S6)fe HSlEtAfOI! eiSj MC13770iq. 

0SP{61)fe S« «3g 2fe«l2 MSAtiAfOiOf. ^2 WW® HiSBjadnstruct ions)^ 

' - - ' i u ! m . h 

| 

fs osp ^q :q qo-qoi! qsaq. oapqqq qqqrqg Hszsq q^qs. .qqiq qgqriv^i 3 
^ oiiaej{76)ai qioiqs xistia. 

CD «i0i?i(S4)2i g«|S qi3 g?S| 0«A AH'Jg. AiiS.e.g moig g!S)Bi 4:HS?li0i 2HfoS|£3i ao| CD 
Iii° '! i qv iM - Svftq^ii qq o|q rqr - qs 11 i> sq CD s 

^ qaqi ssgfq. 

e!q«= HI0|?i(70)fe 6 3H2| HH< oiEiaSg CPU{48)^ 2!il13|iOI^A|3i«, 6 3|je| U¥ °!E.1gSS te U |qs 

qq«;3(5;s >" , ,'-'ii oiysq qi^:.»:i. oiy^ >i fj: . r c . ; 0 ^ sa . u _ t % f _ 

3(Ai3). CO Sq q.liq qqj^. OSP ; q ; qg Mq £ q, 0 |q. qqqs qoqiq CPU(46)?f 

acknow edge vc clg & plEiuC" i 

Oisii His?) 0 |S7ifeSiq. 

g2|q(72)fe 3^ iagj ad gi amoiioiag sg? aessi Me/Moim. cpu(48) se& ospteooa asy 

s;qq.q nqq ' ^" 1 c - 5J4 oife k ^ «q qqg — i ^ | g ^ |L } j/j 

qqq qqqq 3Y3t£h : q^q; ±ss q qq ^em. cpuusjoii c:-|? : *qqqq qqso; op.jq, 
qssq a?^S ii i "< i I qq svsssm q^g ff/iqsq* „ , q r cpq-iajq >,_>■> >\>-i<\ 
m > qs = qq - t m o - ^<!q i n qv«q siqi t/q a <, 

SYSTEM' tH^SI AISS CPU(48) HiCH8|0|| 2{7|| gq. 

0)P2 HgAi|Ai(39)fe «2i71|SS 92 »«i8 SfcCf. «f «ia2/«Sa fliO(?l(78). {§7j ^& S«(84). 

qiq 5; qoiq s=:kss;. cqj qo:>'K54). sqq naq iaem.qqqqq osp qq9."s«^q! 
Ai«8l)-g q ' a - * f f _ q 

' v" q, !«n ' sq oqeq - i ti q^ts. ^qg <q -i - ^ ie ' ^ i' qsq 
^qq ^oiqi qgq , s oi qq - q < - u}oiq- « < .m. ,, qsq j 
^Oil/,1 8ft 4 ?i20i. I/O AfOigg S4 OjEiSi^g eifAfl.A.mteCii A}gE|Xi atg 4- 2{q. 

5 «iqs asAd/.iO^te svsrer «iS¥q 3 tbsj ««2| as i/o a?q qq 
!n 1.1 GPI02. rii x qqq:?iq. qqq r * z. qo ( ~c\' fejqs , ~ l q« >r t Hiq 
2 H£4M(39)2| asiS3;-i2J 9?eiH-£*2! S S!0i|Oll« XJSSIfeCli q gq. 

B|q2/a||2a «jOi?i(78)fe: S 7iX|2| 7lbr^ ' 

ni qj q u., qq. qyqq q f pi *- 3 .qs; j-i orah ;| qs;- ><- r > -> q 

gjsfq. 

Biqs/sHiaa «i (H7K78) ^oisj tv hs g! eqqg 30 8-10x480 vga esoii gia^ Bsnemys 4 
aq sqq 2; i legible) qqq qoiq qqq (yjCiS ^q,'.!:q(3S)q siiqqqqq qoiqq pi 

^ v ' - - sq q 1 j j ~ 

iq. qs; qaiq qq qq qqqqq qo. qas qqqq 2 ^iq qq^s qqqqq. qq qoiqq 
2q qoiSq qsH qqqq, qqq ii q Wl - U \ asqc;. ,q qoqiq \_^n c. | 
2|8H seigni. q*-ei io-ti|e aixi^qoii 2133 aagq. 

qs qq. 4s i7i, 4«s sain ss.-«s ma tpi. <H9 Q±m<n n*. 4s q^saoi ss. 

q§ £i& 1*1 : q* ■• ' qq S?:q P qq qs qq-qq r qg ; | 1 > , 
qsiq qq 1 Phi! qs q- qqg f quq >j qcqoiiAi. qq &o-q ; ' qq 
-D| ?i*s ^ ijiuqq ,■ q r s^g j esq g-;q aqq qq: r ^qqaiq qqxg 

4=S S7| aixii&ioH 7i^sife gig 4 S g-7| s^ej sseiq. S g| A}ono||Aiei 41 17ie| -^g. 

< '1 <iqq iq qs ' >f-« * ?i qst: qqqq. aqq qo-i qq ^qq qp;q act. 
q o m qt • r qxgq qqq). 4® - , 1 §g qa - Jc! < f 

qpil qgsfoi qq Aioigoii^ q sxiib^k .roch.q qoiiq qg w «q qq qq^qq >sqq 
oi qqqq qg SSfqq - q: qoii tuqi gqg og:j| qq \ ; p; gq?: q-Aq »^q(qs 
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4S PAIS - gsj AfotgOM 4S S^iSi sai8ia(trailiR 8 ) OiiJi ?.oii gftiU g?Ei 

qr | * „ SAftiq. i l ^ i ! i U! qg g^s j j ,.• 

oiU£/;;i;qq Ai!0i: ; K?8)b gqi sr^ii^ififtO aqqs gs-sqi. oj ax^qo-i q« s;«2S. tf 

^0; y^f-ji^ •• is(ii£55 q«:£;qOS g.iQ. 01 P $gsK?| W.}±?A~*-W m OS 

3j HQ- S|. C S-aiO! Jl' i > , ' , ?S3 

48 q£Baoi is aw^fe q^geiiopt ggsifc £g &mw*. om m& *a tffqs qx 
■ ' , ^ <<- •% - VP! « . ] • . - , - 

i ?HA| eilxi^eite bias si#oi xigoii ?.tej {-m osr > 
oil: jijASU Eii. is qois qs mw SHJfcjs* •• •.• sqoi »q ."' sixi: oiaq Yi|A| 

■ _ - > !_ " L ^_ \| [ £ 1 

m tmza ~;~< a ! , -&sy [ gqs?; oia sss 1 q • :: i mm , lt ^ 

4 b|g SJ " ' - Af4=s 56001 gq 

~ e uig. ?, l i s io\ m® mi® - a> m wi sp# f? 

ejSBOi gsq. 

5 4 3 2 1 

^| i# h]e 4 160 128 96 64 32 

8 SO 64 48 32 16 



4B .V..- SjXj-F.inr ; r 12 ji!S0| qq -i'S! Oiqoiiq £-Ssl^j£ f-'P^q. OiK 4- 

S adqiqqq ssq qq;iq £jqq -i^ffi s qo;q. 3.q;q q# ;<;iAiq q^ ^^0^ 

ai 4S at aj aixiAEii a aoi g&gi as.^ «tt -^c^u s t i P i e > :?h mv s. eisacrowd « P )stoioi gj 

K 1 ; *s r- si?; _ (i <i i asan_ • . 4 ; 
a) ^nt4>). 

Hiqs/DJisei «ioi?!(78)fe S£st q^ai 4»sj aisj^efg afed. ^ 4«i six!^. «si i?i 
t- - ^ ^' is ^; J 4^ f ^q ?f=A- , pi > «^ l 

Oj «:Iliq. tijq.9. aO:S iJ^O SiA!iq# T: i 4-;?: r^iAj iEi 

! , , • > n ! , 

0 qs-52! got ssaeKi oioi piq. =s ^ jj;i ^ >s c i, j >i efgjgj 5= 

1 «ni [Rig is' y-!q-. "'^a 1 ?Ha! 

t v f - , ^ 5!;:?:ffl0:| y _ q 1 )| «5»gs£j^ / 1 1 gSJiq. Oifc Li «S: „( HSJfHS 

- - la " « •■ 

^ ' > . - ' )i " , 

^ mm : I'^a ~ \ % - -, i « i u t « •< t r j2 

aem ssrf.tq. oj siiXi-f.;:?; ; ma mm cum^xi nisia a?-, afss; a«j Afoib s;i: ^gj; q 

sis? aoiq. - q • - : f&oijAi ? * tJ q 1 - q q ,\q - l t 1 qoj ^ v„ r ?<h 

01 giq. s. : • ' ;^:jo; qq ; q<;- -q §^ ^e!e| 4=)/2. 

H|qs fi ' __r - j f - qNt,-^ * > ^' - >< » - -\ 01 int iUl^i 

S Ss;i :iVi il'L q qq c 4= \ I q£ <, 1 4 — i s:;^g:':iO! hi Sfiiq 3^13 si 

SI-:; : oife r.;>:j5?i|oj Sbig ygA:5;>;Li, g|(b £3 «) :-. • oNLinijoi^g ~-HWP\ m. EM^M 
\ mm Aigg ■<= at:;. 01 1 i- ?-qq gqo:| n-«| qgqs is Aj;gA;q q A S q gE 
M&iM \q-q 1 iqq< . qq. 

o|s« fi is EAjg oia 3W q^gaioi chsh s#gf euiieisi sg^g] g/g siggjq. auii 
«oa i" 5 1 m st^sMt- ~ oias eioigj ^s?;q q ^ ; f-c e <s vsoen bis» m > ? czh pfoe 
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60 Hz NTSC 
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— -----^ 
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!* 
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1232 


688 
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48 


W n|i**«l -fa 


1018 


988 


888 


*s m m 
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316 


32 


**\ 


9S8 






^3 


103 


g9 


0 




312 


282 


525 




309 


259 


524 


=r-3] #fi i 20 


15 


34 




307 


257 


514 




35 


26 


34 


i- ^ ^ 'Ml if 3 


291 


246 


514 



III 1 ' *!< 0;S:?ffeSi 3 J\M qq I ><" ^ fi 2j q2iq * ii J » 8 lij e . 

{-J; •zi !u Hi!=.2i 3SSxS '.• Ci . 4 8 S EO-qi . qq" g?is|*i={p3let tc>«| :B-rJi e= 

~ U il 'J ^ _ !<■! ^ PIC I |t= ^ i "X. 0 t "fri'j -1 ^r- „, }| , 5 

*i 10 q-«;qr i'^'-i n 15 tiiinqqq 3IESJ qqqq 6 :•. iqq qs«oiL; 
S?q q i 
'f> Ulfi EHOllAi »£f tea < 



8-a|§ Saw 2 nm tggoi 0|8?IS-SjCI. gJ-BI gE HEfcolo. hold . odeK'I'l »iiJ - « 
Si 3?. ! _> , } > f>j Oife ••• _ qqSi TJ'Pii_= * *ciq MVL ! 

SS3S iMt*fc«i /US 4° 

• « able fft o I ul ion i.wdeicqq qqq «jglo| S-LiSi 7-8IS sf. i;j 

q si^Sq q^gqOiqqq qqgiq. B;e;| qqoig S¥, ^£ SiUq ?-qq ^SiS: P6g 

18) g*. His OdW 2?f gj*i r >c>i)f»M uj* oi 

U-SSOiaq. OiS! gq 3«. ft ^joj vroqs qqqs~y i? ,•::< Cq-^iqqq. q^cij-v 

" qq 5 ! ; jii'-i- . qqqq. >q< ij-q^ sqq. tk; mo qg- q^ n 
- 1 -.ff JA-Pic c ~i i k«?;a;s!. g q tut! q oi v^fe qqq ^ eii?! 

mm Aigoi gpifessq. 

SH« gists m q H, 1 asc r = sjafss A(S8 ❖ J6iC|. mis m. mt ®s 
3Si v'i3p; « i«(i»ot s»oi;'g- iiwsi- fi! Afggi * oiir-i qq. oi^q oinixi qioKyeyt 
i i - v iq < , 

<« |,| \1 i iq„ H > . 

« 1 .iji 2 ga, m 3 ga, jjj 4 a gj, s gag s 3!i o( w a i k 0 | oiri. oilS 24MHz. 12MHz, 

q SMH? 

-i 

i5-tiisei0i Aiggi q qq. ^@2! - q ^ i- ! j qq . q aq n qi » qgg 
¥■ oiqsa ess q aa(D ?iai as 4= ssa). oib. oisi ssai 1 aoi. s gson sra 
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iagjej tnisai sis Htqa q^gaoi ^oii siss nmsm $5201. §jS3<2g gsjgq. ^agg shigi^ 
1 = 1 1 > - „ , ^ ' i2so:i 

2048 J!4<- - ' ' I r , isOie - ' ,i ! ./I 52 ?iS UiO|eOi:Aj ? f ji H qc 4, '} 

:63SU|0ji i«s!5M a(Of. 01 e?(SAt EHy<pan n ing}£!3f. A3SS(scrol I ing)SPI! £q. 

ofat ?w aixiiiE-i^ gg£> ai q2 ens weq. 

uiqa SE aw^Effe Sft& f «jO!*tq. ti!g o SMS uissj 4P ss^q, H|g 2 §j 3 

£ < n ^ v,^ „ _ ,5 H;j 6 g Hj q o , q , . 1 ^ * VsH " >l r ,!)'- 

gia-c;r;:. oioa . 401*=: ysis ailsof -? S sgswi op ? mui 9s o.go o^aiioii^ 
¥ aw Maioias as«nn. oioi «iei 1 ^ • * , . ,os %j\ g 

I . j 0. !*~ IK i I A/V/CO M >M , s a N pig; SSfi \R ,1 f Aj6*£ s> 

ci it_ «i i~ i f 4 t^i A;ssa. yife i o c u saii n ^|<- 3 ;>|i 

3 h-- m HimHW. W\M. 

AlSlfc tftSt a0|. U|g 2. 3. ISOil 3 Sf 421 " 3? 



"IS 2 


alii 3 


»|e 15 


*m *"} 


0 


0 


0 








I 


2 *«| 4°1*/*H! 


0 


1 


0 


1 *«| 4°lf/*(ll 


1 


1 


0 




0 


0 


1 


3 #N A>oj#/^<g 


1 


0 


1 


5 .4°!i mi 


0 


1 




*WI 


i ! i 


i 





i q 

til, ^ m= i i ? H|F sol! Ai io»!?4fe as. bis noii/M isspife a eoi q. 

: ¥ 

Hias/OiiSa «Oi7!(78)fc E££? Hjq.9. K 013 ?}A! S3Am S510!! CggV HtJ|S(2l SfOil Site yiq? 

i W:QE2-g Jj- ; ^OiEi-gj c ( - M k S ^ , 'f " 

/512<:i clHJiiA! -?.4-;-S ^'HliLIQ. ORAM £ 8-S Kri; £ £ :i amM 4i?s/j'f 

a. i *i 'i' 1 a : n 01m '1 1 /ioisoi a^s ar^JAi r ! u 3 »- sysTtw 1 ~ 

II _ v - ( ,|f _ i i i 

»pcra!i8r.)08Ai2i 2£ 33i£ S3 (c i can ) A; 0; B|eg E£/,; ? :r;| . tiii= 7p ^ZJ 

SiyiSAigjq. OLE as 4^S g?iS! gj!iiSA|?!»{. um Ste AfSSAi af-teq. 

»2!!Sfe F1OOOCH-F1O3FFH08A1 256x18 U|S RAM S^Oiq. 2} gBgg|i- 2f2f 39. SIH, 38 g! g^2] 
f b _ 2 woi *ig^a. g? §i ,r- rfi^e i j<- i it. i i 

' :; r 5|?i ^lEOilAi qqyq. =M -! f ! or 2 N 7 g g^0|Vj. , " Bi^2i i|> ii l a 
J" N I!' 2 i - _ i 1 1 i L -M -.1 fliEHU! ^| , - V\ CP0!48;fe 5i«i 

fHl fiiii ffl.^ ;'i?qeHQ! ifoi. ;; : -« 3! ;i|Ss &■?•■ *!£«! :?|Sv5H0i yci. CPR(48it- sjh 
% ' s ' i 1 ir 

5! HiOiqg 

HSqa/SHISEj Aij0i.7!{78)fc 8 7!j2j oiElig XlSSfeCfi. ^ Hiqs £fqt!g. 3 7HS! oiys j 

mtm. CO i j I 1 ihJi- OSP(b'l) Algi«q, Gl'.-ii? "! i! 3' - i| J 9- Ci 
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10-0234653 

m &mit =?S£|£^ £tq. B&S H(Oi t«j 0! q ( son ost able vibrator)^ Q0I2E, SHBMq. S.&M 

e lid. ». u > v - ^ q ■ *f; < q gj^aBt. ^ H jfigei usg 

iJiSS „ < I *U If? F <> qqO; Ifl nj 3 , o>_i oi ^ £ j o: & g 

^1 wq£ : q. 3 v ■ -.>:/!; »iqu m K ' e f -q \q-q £ '< >s qa;i 4-^ q-^- - 
S f q ^ J oioii ure-l \ & 1 so ® • « mi 

i i s-?7i ^a^ss £jo»ois£i>iL i momsi * s 

"iq: '-iFipE- «j«io;g q* qq~ ^qq 3q. i g qqqf- >■■-. ^■■■■t^-. qqq qcn 7i 
sisiHS*! Pis £iF.ise 3} g goi&r> j - 

H|q2/IHISel A|jOPj(73)fe 30378 CPli(48)2! 16 WPMOle OiEgji g»ifS 5 

SK?«. S; B 8i;i HlOiSfil ORAMOiOii -7FFFFFH) . 7 a!i: jj al0|m2f DRAM i ^OOQOOH-f. FffTFti ; . 6-1 s§ Hi 
Omn ^ u !f 111 1 i CfFFfi 64 Kill r It! f J )l 88S R g«a <• i i "CCC"t 

--r-n , , ^qi j- , i > £ - 64 q-- _ iz has.;. _ >n q q i osp j\ , 
mfsai ' q qq q<q feqq q< say q i q sum i v ft ® m i 

mSSQ. DSP BiiSSjfe FIOBOOHg^q F18QOQHS *!SSq. 

i m si qii ; *mqiq. itaei/Ai^i rami vmtte ? 1 

DRAMS 1S-UI* 2 <i , > * 

TCS14 5708J 256 gts »{Of^x IS-Wim OSSei SOiq. ORAM 2; A-OiZ^ Biqq?! tffqs SS^AH 39) o« q 

q A Hi. i| < q 3SI qxiq qqq, w o;q , q > ; ; f |< i j jq 
1 1 » < ~ ^ - < ' i ! -> , - 

r A mVA\ SS;: mvZiWMV. qqqq. DHAK:?j i'qq q-^Si H2- S.'0i -qq; q qq. 

s*e as] qramoi ¥*ta a*, si^si maei ssg g«i -aojq. 

i POM™ SfSf IB B|e SSI ?ISq- ROMS 0|e{ XjjXXfOil Sjffij XfjSfJfe 2 7B2j 27C512 

OiqOiAi'S HSqtliqg £-~-SS q.^qq-ri-iit.;* pro Ei : arable lead nn i y fflftfl in! y}« SflS|fS. iTjg-.Ai 

' r '- f-^ hohs xsiqsiq q i 7(j rom , i i , ^ i?. v rr <'W> ' 

ff !F ' ! " }il r q ?j£?fe 16 !| |1| i| J I jq — I ! ' — — ! r 0IS=. OW ?-Xi ZSMM 

q ims s.nq : :r - ygjiq. s^i "q I qq q s;;aEi^. £Hiaei qa qAq. 
qfc CPU(.iqq qq ;-iqqq. biGS/qsg qoqir/qq. oiqqAq; ^is*i /,i^q nnss(q)y?n ss 

0|Xi ^ . ■ , i i ! 

m ■ - \ - ' r i s ^ s .iiiqqq ofiAH 

i ! £ 2q * . V" 

q. OS 256 ) i>| i£ 1 qsg :?!ci?!q, 2 :024q*!B qeiqtq •:• -ic 

L'q. 

U|q2/«2a S|(M?!(78)fe 7 ?W qglfii S«g XlSSftePI. ^ DRAM AS0!g(4 AfOlff). UliOiAi S 
£1 ORAM /i0jq(2 S3q, ROM AiOiKG iftl), J- Qj y;« : /0 (6 m) . J i 

gsi). », qo(2 gsqt qaqq. in q5J«?: i m > .> } * t ss sai qoisoi.q qoiq 
HI? 310! q. U!¥ usq D|Aq- £1g Mm Aioiggif «*« «q. 

aiqs/Biiaa J3!Oj?K78)fe. cpu{.18)ch! pesh 2X(2«ij^) §§}ofSAi. uauis a£a!biA( 3 g Q |) ¥&#n) 
q sqj q '-^ c«q ? i 5 SL>f- >q ^ qgqq. oi a?!iSJ g^g qij.qi . 
*qu. Pig 2 mw«u* yv 2!S sjoi . ml qy Ai^q ^q ^ 5. !Jq , :• qi;i 

0 SI ^Vi iu , h^M|A)(38)s :qi ssg . 1 ^q;s}q ;q' 1 />q im / q 

; oi ! iq in ; \ geeii L }"^^ qi ^ , * , ^ > 

§ * q~5N sq^a <iq^ sq ^ is -i"^ 1 qo:i qq 1 < ; ; ; q qqq t 
: . « *0:! r.ii } mi q 

ssn! aixiiq 2x 3.ei.*h ?ns4=oii uia? gtaima «fai ¥e?sitK3£at)2! «!§§ ssisife 4-m 
«s aiAi^qoia. oife qiBf ao! HsaaHgjsiofoj e»q - ~ 1 ^Af4-1. 

«q2/DS2?4 «!0j?|(78)fe sit a >EI | gjxi^g gifeq. aixhiq iiis= ooj Mm uiqs q 
oqjq h - q i! i -is s^)oii qq jj-. < 1 qq. i i t j am 00; s?;o-s i 
PS M 5 n;sc 1 mm 'Mi! qq qq q« _ r 1 t f n): ! , - g?. qqsi >' -i 
" qqo- qsqirj. oi ois::: q' q «sh ,rM n > g;oo:i sisii qqo-qc;. 

>i »|(78)fe £|«S« S*U2! SHOt! ^OljS 4> SHDI, 0!*, Olfe 2 .7i|2j ?1E =g 

1 c - ! ^ "i 6-1 s i '1 -^i!i q nq.;. > :n * &§iq?! k_ q qq qaioi 
-r^q qacicqq s?i!Giqq £i?-siss qqsj -t- qq qc:; oi ^»i- ra hoiq ' q^s oq;s qsqq 

c5 3J Ai ia(30)«>!2 

aiX^qfe 32-HIS ^-g 7|Xf3j. ¥ 7i|2! 16-Btg. «SAi!^gAi SWIiSlOW ©q. Hiqs HSAtlAj 

i T U " >i i c ! . ' , 

s;q ] s*)0ii qstjDi. a i f q 1- q^i HI 5' >j ! q qsgj * h 

uq wi^s ' -i q- s iq. iiiiHQg »qj< qq. 1 i ^ c- «o p iqr ^ 
siHsq -k > -£tq<ei \\< , '-3, q«« qqqqs? f ><- d q m q—q q?f j >s 1 , 64K gq 
j v o:q.. q } qq c qi - o-^qq HI qs «Z0|; Kg i a qg :-q.q >q 
S v; q ••: : 3 «!S qxi^qoic;. oif 3 q« »q^N MOO«jKoi; qq qqes ^Aiiioq; qas cw(48)fe 
5 1 \\ q - 1 ' u - ;;!qsnCf " l vj. & ,i, q qqq qi aqqq gjq , > q<.^ qqq qss 4 
7i««Hoi «>q. 

, I !>!'? ! sqsvj q i^q , j 

q ' i*i t oife >M3 ospqqoii qq q |c E ,;-qq qojiE«; n f 0 ;q qqa: 031 
2Sj(4a)£¥F.i q;T;g 5iqa -:i/:: qq?sf2sq ?J Aiqqq jqq : q - qsiit : >-q: q oiq. «?j 
ft- >i < M 
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mm 
■?i mm 

KHOi! Ui 

• ; : 

"\ CPU(48)fl| Ojgt SYSTEM 

ai»aaig?iu. dspcbi) 



for n-0 to outer_count 

read parameters from ssemory 

for upO to inner_count 

if SRCEN then read source from memory 

if DSTEN then read destination from memory 

write destination to memory 

next m 



3P(61) 2j8|| HS?JS ?i^gq 
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!J= as j\x\m. 01 si« oisoia. asm, ii egoiei asxi 

•■J ; : m. ±±, mua am^w ->j?-\ is-hi.' ;. £q unm s.^ svmoi 32-- 

cbhs l a - «m qfotq) 4 mus- 32-ois m mm *m^i(±± mom \s < > hp. 4 

^ gj CijOiEi i;i?V ^ tig*!;;- AiOigOi Ui¥ VV/Oli.M gOgOjgl liH. M±Vi tS8Sc!|{4S)^ 

5 M j L ! - 1 * i _4 >i_ » ^ n<.f siiAi Ay vv : uhrs qioiFjg - -4 
a §*js| ;;«4oi;4 sgjsiDf, 01 fe «|oseKg sii s4s;;^i_s. h;i2?i<3,m moim ¥m2f ±4s44 MB 
§ ; >M *sr s4 )4i 44 n 3t f o;is goi. l ^ > - ;->' « tJ i : &s jisj 

- ' «y J Ji ! i(4 2 3 -ir ; a p» «i iiai , > - 1 

; - 1 * - , i- : t ^ c < .11 

« Sfe 10 f m W - J3«HB 4= SJOJ-FUfe- WW* ajX!i9S¥£i CflOiEfa 4 

Jii.'?J AljESj '1 2|2S eiSCBooleao isinterw) (A&8. A &8, A& B . A & B ) g as|o| 3il 
u ^ t| 'I ~ i_ > fee j ORg u 1 * ( " ( t! 1 4:?{S -4 4g|;3 4gcjQ|. "Is? 

Pj«li 

32-t3|g ZEO&M. g&SiS 
W\ SHgOia. § S|E 

tihvi/is: 44. sj^xi. mm mm m\±m\M°\ wm<x m& otawi mag 4>«s ❖ sip. 01 ma 

4S0: «4S4 3?, Oi4 'ijui «> 4 ~ -4 „\| ' - 3 ^ Z ; i 

gs * 21a. 

as tegs! gaisi »sg he t?S8}sg«i xisgc*. oi asfc-4 a s-ms ^w»t sss 

aioiepf ^Oig} gaieioii o\a\ Emits cuoiefoil sish nj-^ns 4= SiSS s|i)|sfc}. 
4- ^! ' ^ ' - ci P= -= 

Si Ai=ys;vi . " .» \ ^4? i( f i , i i'| J f 4 i ! ! Oife !. 8 !£ 

4-t:i- ( = "iii!0ii i!S£!a. 

ieiE|(72)te s» aia?iai aisoiw s-ssei sis s£ gss ?ais?a. oiaig? H!a?i »sfg ottacR, g 

M i;i!S;?ifl;i Afgg^ i f in! m i * ~ ; - ->j >j | i ' < i | tl - m 4 1 

uoii ;?is.sK>j hwissi igsi m&s am>m. oi ais?» fees zeros ?j« gsig gxi'/igja. 

S?-!Ef(72)te 3 ?HSj aj^ Si«E SEg Xj5|§| 4= aa. ^. 3 ?JE?t SiL}2) «|g|)0S| qjgSte 16-Uje s 
a, ?-? iiioie?! 5i;ijff! aissife 3-b';f^ 2h. ^ uioi^^f - e=- -.jfjosi ::::: i-tn^ a^iJi 
M 8- i e i - -iia sEOiiAi, mii gss ffijrioii sfua ^ nmm. - ~ 
oisiisi 4 aoiQ mm. $5.wh;~. m^w i«.\9ms-?-q •zmzmu yfoieo. 

" 5 M 1 iff 6 "I «i^0i! cr - q|0;Sj hi r | t. ( | JlSsiy. 

ffi ft. M ■ " > - < > . t f- j ;::^:l 

.-fcA 4-uis mm oisaii a 4-ais sis oje*^ mm awisst aois ag xiAimfe a 

a i^fti ?!WS!Q. Oj^g? a?. AlHF.iisMii^ie ii W0j6!«| 4 :ms! agC.^S{s»3pp ! ««))& 
4 „ i >H i i|t , m , ' 1 M , 

! . l l ' I( 'u,:>i^! Hs?3^4 :• - i- s. ^afe i?U. i !- ! U!0U=fS -:4- 

Ai3ite T tI i 4-4- 3" i!i v : 4'.. 4a:<5;10; VQ- < " V S4:S . fl f ( , 

word aligned) 0|0| Of SHJf. AliHS 32-a|5 RAM°£ gJ?-JSjO f »8 RAj sjyj ^jjSHGf §!Q. 

■ ■ ')■ i-! c-iEfiii afeq. ojsai^. 3 mi otsaiA aixfiqs^. s?f ssfe 

c , f 

a - ! >!' ^ ; 4. r> ^ „-f ojg Tj^.- ,v - ^ < -> ;s 

l^t 0i4f!i^3lte 4:1 f f i i 1^ i I f I I SSi 44 5; ■:<> : OiHSi- 

I - ^ I _ i - . 

11 o, > , I >~ Mmm r P Aioisoi 4SS mi 14 ?I4^ ^ . ^|Xi^i;i4 

»a -40ICH. taejAi ate 08 »g fe^ ztfiooioiof esq. 

dk* si ^-*|a! otsai.A asAiieife s?«s^ aiois ifja^, oi-§oi sseife ^.AiKobjectjcii^ 4 i a 
i U 1 - ^: 6i4 ^!^?I4 aisbi;):^ j aizjc;; ml ^ %< Oi^Kii^ ^^ip 

ys4a|°S, OiEcii. iiiXL44is;; o|?-| IG LHA| !S r:-^ iJ-Oij.^^i 0;*i g ; ?n"i{?2).4 :4 : : 

° -4 iSfiK 256ii S4 &i2K SiiiOiAi (H| Is^fiS «!0|il : Q. 0! Vr~M\±?i iiilOIXIUiOiiAi 9.t«« 

S{ overflows, iff g?, Oife SSKwrappinaJSta. 2U)lg* £fe ~4 1^ ' 1! 3 350IQ. 
SaEi(?2)fe OlEai^g IdSrfeEl! AtSafe 25-Bje yfe ?li!7|S! OiESli JfApig £ *! jt feq . 
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